Poster Sessions
Human cytosolic beta-glucosidase, also known as klotho-relatedprotein (KLrP), is an enzyme that hydrolys(z)es various beta-Dglucosides including glucosylceramide and belongs to the glycoside hydrolase family 1 (GH1). We recently determined the crystal structure of KLrP in complex with glucose (KLrP/Glc). In this poster, we present the crystal structure of a covalent intermediate of the KLrP mutant E165Q, in which a glucose moiety in paranitrophenyl-beta-D-glucopyranoside (pNP-Glc) was covalently bound to a nucleophile Glu373. The Fo-Fc electron density clearly showed the (a) covalent linkage between the C1 atom of the glucosyl moiety in pNP-Glc and the nucleophile Glu373. The glucose ring is firmly stabilized by an extensive hydrogen bond network basically identical to those of glucose in the KLrP/Glc. When the structures of the bound sugars were superimposed, the C1 atom in the covalent intermediate complex shifts its position toward the nucleophile Glu373. Concomitantly, the Glu373 carbonyl oxygen moves toward the C1 atom of glucose to form the covalent intermediate. This shortening the distance between the C1 carbon of glucose and the carbonyl oxygen of the nucleophile Glu373 made possible to form a covalent bond between them. As a result, the glucose in the covalent intermediate has rotated in the plane of its ring compared with that in the product complex. The present structure confirms a double displacement mechanism of the retaining beta-glycosidase. The structure further suggests that Asn164, Gln307, and a water molecule could be involved in the stabilization of a transition state through a sugar 2-hydroxyl. The oligopeptides permease (Opp) system of bacterium takes oligopeptides from the outside of cell membrane as nutrient of nitrogen and carbon and is a member of the ABC family of transporter. These transporters are comprised of two transmembrane subunits that form a channel, two cytoplasmic nucleotide-binding subunits and a periplasmic or cell surface associated solutes binding protein. OppA from Gram negative bacterium is located at periplasm and work as the initial receptor of oligopeptides. OppA captures various length of peptides and delivers them into the transmembrane subunits. This enzyme is not selective with the amino acids side chains of the substrates. We have determined the crystal structures of OppA from Thermus thermophilus complexed with tetra-, penta-, hepta-and nonapeptides. The peptides were bounded to the central cleft surrounded by two domains. The main chain of the ligand interacted to the main chain of OppA via hydrogen bonds, and consequently formed β-sheet with the enzyme. The carboxy termini of the ligand was recognized by Arg418 side chain and the amide of Gln14 side chain. These residues were considered as the bottom of the ligand binding cleft. OppA grasped four residues from the C-termini of the ligand. The ligand binding cleft had relatively large space toward to the N termini of the ligand, and N terminal extra residues of the ligand filled this space. This mechanism allows that OppA captures wide range of the length of oligopeptides as the ligand. The side chain binding pockets of this cleft had enough space to accept bulky residue such as Trp. And OppA bound to the small side chain such as Thr with hydrogen bonds via water molecules. Therefore OppA can bind to the oligopeptide ligands with amino acids sequence independently.
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